In our present study, the boundary layer flow of nanofluid over a porous stretching sheet due to presence of heat generation/absorption with effects of velocity slip condition and convective boundary condition using homotopy analysis method have been investigated. The fluid flow and heat transfer equations used for the analysis take care on the influence of suction and blowing parameter the permeability parameter of porous medium, Velocity slip parameter, convective Biot number, Heat generation/absorption parameter, Prandtl number, Brownian motion parameter, Thermophoresis parameter, and Lewis number. The solution for the velocity, temperature, and concentration of nanoparticle depends on parameters are analysis numerically and graphically. The governing equations which are non-linear boundary-layer equations are be transformed to couple of higher order non-linear ordinary differential equations using similarity transformation. This system is solved analytically using homotopy analysis method. An investigation has been carried out to show the influence of involved parameters corresponding to several physical conditions. Numeral data are obtained for profiles of velocity, temperature, and nanoparticle concentration for different values of involved parameters. A comparative analysis with previous studies published found in the literature and present results in a limiting case are found to be in excellent agreement.
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Introduction
Convective heat transfer of a nanofluid flow past a stretching sheet is vital in applications, in areas as nanofluid collant, medical applications, and industrial processes. In particular, many nanofluid collant processes involves electronic cooling, computer cooling e.t.c see (Choi,1995; Xuan and Li, 2003; Wang and Mujumdar, 2007; Wong and Leon, 2010; Buongiorno, 2006) . Elbashbeshy and Bazid (2004) work on heat transfer and flow in a porous material past a stretching surface with suction/injection and internal heat generation. A report on heat and mass transfer boundary layer stagnation-point flow was given by Lakek et al. (2007) on an incompressible viscous fluid towards a heated porous medium embedded over a porous material with suction/absorption. Unsteady mixed convection boundary layer flow problem in a region of stagnation-point was resolved by Nazer et al. (2004) on a vertical surface in a fluid-saturated porous sheet. It has been established than an ultrafine nanoparticle in nanoparticle in nanofluids by Prodanovi et al. (2010) is capable of moving in porous media and this velocity can enhance oil recovery. Nanoparticles are used to control such processes of oil recovery. Repute presented by Kandasamy et al. (2011) shows that thermal conductivity of heat transfer fluid is not enough to meet current cooling rate demanded. Nanofluids are sufficient enough of increasing the thermal conductivity and convective heat transfer rate of the base liquids. Poor thermal conductivity is a setback in processing energy capable heat transfer fluids necessary for ultrahigh rate of cooling. A possible means to improve the thermal conductivity of nanofluids is by Brownian motions of nanofluids in a base fluid. Recently nanotechnology has been seen as a significant factor which influence industrial revolution in the century. More so, many researchers concentrated on modelling the thermal conductivity and studying different viscosities of nanofluids over period of time.
Flow of a boundary layer past a stretching sheet, which is frequently seen in several engineering process is of vital important these days. Kuznetsov and Nield (2010) work on Similarity solution of natural convective boundary layer flow of a nanofluid over a vertical plate. The influence of thermophysical properties of nanofluids on the convective heat transfer was presented by Dvangthongsule and Wongwises (2008) . Steady boundary layer velocity and heat transfer for various types of nanofluids close to a vertical plate in the presence of heat generation was proposed by Rana and Bhargava (2011) . Crane (1970) solved the problem of boundary layer flow of an incompressible viscous fluid past a stretching sheet analytically. Recently Khan and Pop (2010) used the model of Kuznetsov and Nield (2010) to boundary layer flow of a nanofluid over a stretching sheet with a constant surface temperature. Aziz (2009) in the past uses convective boundary condition to investigate the Blassius flow past a flat plate. They investigated on various types of nanoparticles. Several recent studies of nanofluids can be seen in (Sakiadis, 1961; Andersson, 2002; Wang, 2002; Wang, 2006; Aziz, 2010; Fang et al., 2010; Mahantesh et al., 2012; Keblinski et al., 2005; Haddad et al., 2012; Bachok et al., 2010; Makinde and Aziz, 2011) .
In this paper, our main objective is to extend the work of Hamad and Ferdows (2012) and Alsaedi et al. (2012) to investigate effects of boundary layer slip flow, heat transfer, and nanoparticle fraction over a porous stretching sheet in a nanofluid. The constituted governing equations have been transformed using similarity variables to two point boundary value problem, and these have been resolved analytically using homotopy analysis method (HAM) by Liao (2003) . Oubella et al. (2014) solved the physical problem of mixed convection heat and mass transfers over a vertical channel. Dai and Fang (2014) employed thermal response factor on transient heat flow through transparent materials. Abdellah et al. (2014) applied numerical method to solve the problem of laminar flow and heat transfer in square duct. Daniel and Daniel (2015) worked on effects of pressure gradient on convective boundary layer using homotopy analysis method. The influence of embedded parameters on the fluid velocity, temperature, and particle concentration has been presented numerically and graphically. It hoped that the current results obtained using HAM will not only provide useful and meaning information for different areas of applications, but will also serve as complement from previous published work.
Mathematical Analysis
We consider a steady laminar two-dimensional flow with coordinate system where axis is position horizontally and the axis is normal to it. We assume the fluid to be confined to . We represent the nanoparticle fraction at the stretching surface. The temperature of the stretching sheet is the result obtained of a convective heating process which feature by a heat transfer coefficient and a temperature , while the nanoparticle fraction and ambient temperature have constant values and respectively. The constituted boundary layer equations governing the fluid flow that is the conservation of mass, momentum, energy, and nanoparticle volume fraction are see (Alsaedi et al., 2012; Hamad and Fermows, 2012; Ibrahim and Shankar, 2013) .
Where and are the velocity components along the and directions respectively. is the local temperature of the fluid and is the nanoparticle fraction, ( ) represents the stagnation point flow in the inviscid free stream, which is the permeability of the porous stretching sheet, is the kinematic viscosity of the base fluid, is the coefficient of the thermal diffusivity of the fluid, is the dimensional heat generation/absorption coefficient, is specific heat capacity, is the Brownian diffusion coefficient, is the thermophoretic diffusion coefficient, ( ) ( ) ⁄ is the ratio between the nanoparticle material heat capacity and the base fluid heat capacity. The subscript represent the free stream values for large values of where the nanofluid is assumed to be moving with the velocity ( ) with the following boundary conditions
, and corresponds to the case of permeable plate surface. We now introduce the following dimensionless variables: (6) and (7) into equations (1)- (5), the governing equations are transformed as follows:
With boundary conditions
where primes represents differentiation with respect to and and denote a Prandtl number, the lewis number, the Brownian motion parameter, the thermophoresis parameter, the Biot number, the ratio of rates to free stream velocity and stretching velocity, the heat source ( ) or sink ( ) parameter, the permeability parameter of porous medium and suction ( ) and blowing ( ) parameter, respectively. And and are velocity, thermal and concentration slip parameters respectively. The physical quantities of interest in our study are coefficient of skin friction the reduced Nusselt number reduced Sherwood number are defined as
where is the surface heat flux and is the surface mass flux respectively. Using the above equations, the coefficient of skin friction, the reduced Nusselt number and reduced Sherwood in terms of dimensionless temperature and dimensionless concentration at the sheet surface, respectively, we get
where is the local Reynolds number, we use homotopy analysis method (HAM) to solved the problem containing equations (8) - (10) subject to the boundary condition in equation (11). Therefore, the figs (1) -(3) are shown to determine the values of auxiliary parameters and for the convergent solutions. As demonstrated by Liao (2003) , the region of convergence and rate of approximation presented by the HAM are strongly dependent on . Figs show the curves to find the range of for the boundary layer problem for velocity, temperature, and nanoparticle concentration, respectively. The range and admissible values of for velocity is , for temperature is , and for nanoparticle concentration is respectively. 
Results and Discussion
Numerical results are plotted in figs. 4-17 (see page 7-13) to show the effects of the various flow controlling parameters on the dimensionless velocity, temperature, and nanoparticle volume fraction rate for the physical problem under consideration. To verify the efficient and accuracy of our numerical values, a comparison of current results obtained in a limiting sense with the published results obtained in literatures see Table 1 fig.4 and 5 (see page 7 & 8) take . As expected, shows the influence of blowing and suction parameter , on the velocity profiles with transverse distance to the permeable plate surface. We observed that from the fixed plate surface the velocity increases transversely and attains to free stream point which satisfied the boundary conditions. In fig.4 the momentum boundary layer thickness increases with increases in the fluid blowing ( ) at the plate surface. In fig.5 the velocity moves nears the plate surface with increases suction ( ) which leads to a decrease in the momentum boundary layer thickness. Fig.6 (see page 8) displayed influence of the permeability parameter of porous medium on the velocity profile for . It shows that an increase in result to a decrease in fluid motion and the momentum boundary layer thickness. In fig.7 (see page 8) for , we can see the influence of velocity slip parameter on the velocity profile. It is observed that as the values of increases, the velocity profile decreases. In same trend the velocity profile decreases as the velocity slip parameter values increase. Fig.8 (see page 10) displayed the influence of Biot number parameter on the dimensionless temperature when . It shows that increase in Biot number yields to an increase in the dimensionless temperature profile. In figs.9 &10 (see page 10) taking , we can see the influence of heat generation increases the thermal boundary layer thickness on the temperature profile. We have seen that increase in temperature profile gives an increase in the temperature as a result of buoyancy effect. The temperature profile drop due to increase in the negative values of which result to reduce in thermal energy from the flow. In fig.11 (see page 11) displayed the influence of Prandtl number in presence of suction ( ) on the heat transfer process putting . It is observed that an increase in Prandtl number leads to a decrease in the dimensionless temperature profile, due to the fact that the thermal boundary layer thickness decreases with an increase in values of the Prandtl number . It clearly reveals that increase in the values of the Prandtl number will show the rate of thermal diffusion and the wall temperature decreases. Similar event occurred in case of blowing ( ) see fig.12 in page 11 for .. The influence of Prandtl number on a nanofluid is same to what has been seen in common fluids qualitatively, but different quantitively. Fig.13 (see page 11) reveals influence of Brownian motion parameter on dimensionless temperature profile, when . It is observed that increase in the values of Brownian motion parameter increases the nanofluid temperature as result of nanoparticle interaction. This will result to an increase in rate of convective heat transfer from the surface of the plate to the nanofluid surface. A similar trend occurred in fig. 14 (see page 12) fixing . on the influence of thermophoresis parameter in dimensionless temperature profile. Fig.15 (see page 12) for . reveals an increase in Lewis number ( ) results to a decrease in mass fraction field is observed with suction ( ) , while blowing ( ) see fig.16 when . (see page 12) causes an decrease in the nanoparticle volume fraction. The concentration profiles of the nanoparticle are slightly affected by the strength of the Brownian motion closed to the environment of the free stream area as displayed in fig.17 in page 13 putting . 
Conclusion
This investigation was carryout based on theoretical analysed with influence of several parameters such as suction and blowing parameter , the permeability parameter of porous medium , Velocity slip parameter , convective Biot number , Heat generation/absorption parameter , Prandtl number , Brownian motion parameter , Thermophoresis parameter , and Lewis number on velocity and heat transfer features of boundary layer slip flow of nanofluid over a porous stretching sheet in the presence of heat generation/absorption. The numerical results obtained are in excellent agreement with the published results found in literature in limiting sense of the present work. In our study, we can draw the following main conclusion based on the results obtained.
(1) In the velocity profile, the flow field at the surface of a porous stretching sheet decreases as the velocity slip parameter increases. (2) On the velocity and temperature profile, the flow field over shoots close to the surface of the plate with increase in suction and the momentum boundary thickness increase with blowing. (3) It is observed that heat transfer rate increase with increase in the convective Biot number and the thermal boundary layer thickness. (4) The Brownian motion and thermopherosis parameter increases as the temperature and thermal boundary layer thickness rises. (5) An increase in Lewis number and Brownian motion decreases the concentration boundary layer thickness, while thermophoresis increases with concentration boundary layer thickness.
